We performed a cost analysis study using decision tree modeling to determine whether the use of multiplex PCR testing for respiratory viruses (xTAG RVP test) is a more or less costly strategy than the status quo testing methods used for the diagnosis of respiratory virus infections in pediatric patients. The decision tree model was constructed by using four testing strategies for respiratory virus detection, viz., direct fluorescent-antibody staining (DFA) alone, DFA plus shell vial culture (SVC), the xTAG RVP test alone, or DFA plus the xTAG RVP test. A review of the charts of 661 pediatric patients was used to determine the length of hospital stay, the number of days in isolation, antibiotic usage, and all other medical procedures performed. The cost of hospitalization by diagnostic status was determined on the basis of the average cost per patient and the number of patients in each arm of the decision tree. The cost per case was the highest for DFA plus SVC at $3,914 (in Canadian dollars), and the lowest was for the xTAG RVP test alone at $3,623, while the costs of DFA alone ($3,911) and DFA plus RVP ($3,849) were intermediate. When all four diagnostic strategies were compared, the least costly strategy was the xTAG RVP test alone when the prevalence of infection was 11% or higher and DFA alone when the prevalence was under 11%. These data indicate a savings of $291 per case investigated if the strategy of using the xTAG RVP test alone was used to replace the status quo test of DFA plus SVC, resulting in a savings of $529,620 per year in direct costs for the four Hamilton, Ontario, Canada, hospitals on the basis of the testing of specimens from 1,820 pediatric inpatients. We conclude that the use of the xTAG RVP test is the least costly strategy for the diagnosis of respiratory virus infections in children and would generate a significant savings for hospitals.
Clinical virology laboratories have historically used traditional methods, such as culture, direct fluorescent-antibody staining (DFA), and enzyme immunoassay, for the diagnosis of respiratory tract infections (3) . DFA offers a rapid turnaround time for results but is labor-intensive and subjective and requires specific monoclonal antibodies and trained technologists. Both DFA and shell vial culture (SVC) are limited by the availability of monoclonal antibodies, precluding their use for the detection of newly discovered viruses. DFA has a low sensitivity for the detection of some viruses, especially adenovirus, and many laboratories reflex DFA-negative specimens into SVCs to improve the detection rates. For traditional methods such as DFA and SVC, turnaround times for results can be slow for laboratories handling large volumes of specimens. Rapid enzyme immunoassays have been used for the detection of influenza virus and respiratory syncytial virus (RSV), but these tests are only 50 to 70% sensitive (5, 15) , which limits their use to specific point-of-care settings at times when the prevalence of infection is high.
Over the past 10 years, nucleic acid amplification tests have been developed for an increasing number of respiratory viruses. Nucleic acid amplification tests, including PCR and nucleic acid-sequence based amplification, have shown enhanced sensitivity compared with the sensitivities of DFA and culture for the detection of a number of respiratory viruses (8) . The emergence of five new respiratory viruses since 2000, including human metapneumovirus, the sudden acute respiratory syndrome-associated coronavirus, avian influenza virus H5N1, coronaviruses NL63 and HKU1, and human bocavirus, has presented new challenges for clinical laboratories. The absence of commercially available tests for the detection of these emerging viruses often leaves laboratories without the ability to diagnose these important virus infections. Multiplex PCR assays for the detection of multiple respiratory viruses have recently been introduced (for a review, see reference 8). These multiplex assays have heralded a new era in the molecular diagnostics of respiratory virus infections. Some of these tests are now commercially available and can detect up to 18 different respiratory viruses (6) . A multiplex PCR test for respiratory viruses (the xTAG RVP test) is the first multiplex PCR to be cleared by the U.S. Food and Drug Administration and has been approved for use for the detection of 12 different respiratory viruses (16) . The xTAG RVP test detects 30 to 40% more virus infections than DFA and culture, in part because it is more sensitive for the detection of traditional respiratory viruses, but it also detects nine additional viruses not detected by DFA and SVC (6, 7, 9, 10, 14) . These newer multiplex tests are often costly, and the clinical and economic impacts of their implementation in routine hospital laboratories have not been evaluated. We therefore conducted a cost analysis study to compare the costs of the xTAG RVP test to those of conventional tests for the diagnosis of respiratory virus infections in hospitalized patients.
MATERIALS AND METHODS
Detection of respiratory viruses. The Regional Virology Laboratory at St. Joseph's Healthcare Hamilton, Hamilton, Ontario, Canada, serves a population of 1 million and processes specimens from approximately 4,000 patients annually for the diagnosis of respiratory virus infections. Approximately two-thirds of these are inpatients and one-third are outpatients. At the time that the study was performed, the respiratory virus testing algorithm included DFA and SVC (3) . Nasopharyngeal swab specimens were tested by DFA by centrifuging 2.0 ml of the specimen at 2,000 rpm and resuspending the pellet in a minimal volume of phosphate-buffered saline. Cells were spotted onto microscope slides; fixed in cold acetone; and stained with seven monoclonal antibodies to influenza viruses A and B; RSV; parainfluenza virus types 1, 2, and 3; adenovirus; and metapneumovirus (Diagnostic Hybrids Inc., Athens, OH). Specimens that were negative by DFA staining were inoculated the same day into an R-Mix SVC (Diagnostic Hybrids Inc. Athens OH), centrifuged at 2,800 rpm for 45 min, and stained at 48 h with the same monoclonal antibodies used for DFA (3) . The xTAG RVP test is a multiplex PCR from Luminex Molecular Diagnostics that detects 18 different respiratory virus types and subtypes using a microfluidic array which is read on a Luminex 100 instrument (4, 6) . The test was performed according to the instructions in the package insert. The turnaround times for DFA and DFA plus SVC were 4 h and 48 h, respectively. The turnaround time for both RVP alone and DFA plus RVP was 24 h.
Decision analytic model. We used a decision analytic model to determine the comparative costs of four diagnostic approaches for the detection of respiratory viruses. These strategies were DFA alone, DFA plus SVC, the xTAG RVP test alone, or DFA plus the xTAG RVP. The cost for each strategy included not only the cost of the viral test(s) but also the cost of the entire inpatient stay. A graphical representation of the decision tree structure showing all four diagnostic testing strategies represented as four nodes is presented in Fig. 1 . For each testing strategy, branches were constructed to include the proportion of patients with each diagnostic status, viz., true positive, false positive, true negative, and false negative, defined as prevalence ϫ sensitivity, (1 Ϫ prevalence) ϫ (1 Ϫ specificity), (1 Ϫ prevalence) ϫ specificity, and prevalence ϫ (1 Ϫ sensitivity), respectively, on the basis of the outcomes of the laboratory tests (Fig. 1) . The tree structure is the same that for the strategy for DFA alone and for the strategy for the xTAG RVP test alone. For the other two test strategies (DFA plus SVC, DFA plus the xTAG RVP test), in which two tests are involved, the structure of the model includes additional nodes for the true-negative and the false-negative results because a second diagnostic test (culture or the xTAG RVP test) was performed for patients initially testing negative by DFA. Therefore, the true diagnostic status of patients receiving a second test depends on the accuracies of both the first DFA for virus and the second test.
FIG. 1. Graphical representation of the decision tree model showing four nodes representing the four diagnostic strategies. The model was constructed on the basis of a comparison of the costs (c) for the four diagnostic strategies. The model shows four nodes representing the four diagnostic strategies, and each of those nodes is expanded to show each of the four true diagnostic statuses for each diagnostic strategy and the costs associated with each diagnostic status. The number of patients with each diagnostic status, viz., true positive, false positive, true negative, and false negative, was determined for each of the four diagnostic strategies from the chart review. The costs for each testing arm was then determined by using laboratory test costs and all hospital-associated costs.
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Model inputs. A number of different inputs were required for the model. These included the prevalence of virus infection in the population, the sensitivity and the specificity of each laboratory test, the costs of the laboratory tests, and the cost of hospitalization by infection status or diagnosis (true positive, false positive, true negative, false negative). In the model, we used a prevalence of 63.2% of respiratory virus infection, as this was the observed overall prevalence in pediatric cases over the 2 years of the study (9, 10) . The performance characteristics (sensitivity, specificity) for each laboratory test were determined from data published in the literature and are shown in Table 1 . The sensitivity of 70% for DFA was based on studies described in the literature in which a minimum of three different tests, usually DFA, SVC, and a molecular test, were used; and the sensitivity and specificity of each test were determined by using a combined reference standard of positivity by two or more tests (2) . This sensitivity is consistent with data generated from clinical evaluations of the xTAG RVP test, which detected 30 to 35% additional positive specimens, including rhinoviruses and coronaviruses that were not detected by DFA plus culture (6, 9) . The sensitivity of 72% for DFA plus SVC was used since a review of all positive results by DFA and SVC over the 2-year period (2005 to 2007) showed that SVC picked up an additional 2% positive specimens, slightly lower than the 5% that we have averaged over the past 10 years. The sensitivity of the xTAG RVP test is based on the overall average sensitivity of detection of the 12 viruses for which the test is approved (4). The specificity of each test was assumed to be 98%.
The cost of performing the laboratory tests for respiratory virus detection was based on unit labor costs and the hands-on time, calculated in minutes, required to run a batch of 20 specimens. The actual reagent costs (reagents plus plasticware; all monetary values in this report are in Canadian dollars, unless indicated otherwise) were $13.80 for DFA, $23.20 for SVC, and $80.00 for the xTAG RVP test and were based on list prices; and these costs were used with the mode labor cost of $28.00/h plus 30% fringe benefits for a medical laboratory technologist with 10 years of experience. A chart review of 661 pediatric inpatients (representing a stratified random sample) who were investigated for respiratory virus infections at two tertiary-care hospitals in Hamilton was undertaken to estimate the hospitalization costs for the model. These inpatient episodes occurred between January 2006 and December 2007 at two Hamilton hospitals (St. Josephs Healthcare Hamilton and McMaster University Medical Centre). By using the chart review data, the average cost of a single case by diagnostic status (true positive, false positive, true negative, false negative) was determined. Details of the chart review are provided in the following section.
Chart review. During the study, patients with suspected respiratory virus infections were tested by DFA or DFA plus SVC and the xTAG RVP test. Since we had over 2,300 inpatients who were tested by all three tests between November 2005 and October 2007, we used a stratified sampling to select a subset of 661 cases for the chart review. Age, gender, admission details, admitting diagnosis, medical history, presenting symptoms and physical findings, management, and discharge diagnosis and medications were abstracted from the charts by using a standardized case report form. The conditions considered in the patient's medical history included allergies, lung disease, asthma, cardiac disease, or cancer. Presenting symptoms included cough, fever, rhinorrhea, shortness of breathe, anorexia, apnea, vomiting, diarrhea, and lethargy. Physical findings included nasal flaring, tracheal tug, grunting, indrawing, wheezing, crackles, and decreased gas exchange efficiency. Laboratory findings included heart rate, respiratory rate, temperature, weight, oxygen saturation, pH, white blood cell count, absolute neutrophil count, and percent bands. Admission details included length of stay, number of days in the intensive care unit, and the number of days in isolation (for droplet containment) were collected. The admission diagnoses included bronchitis, pneumonia, urinary tract infection, fever, otitis media, sepsis, asthma exacerbation, croup, gastroenteritis, or dehydration. The medical procedures included chest X ray; bacterial culture; placement of an endotracheal tube or aspiration; and the provision of supplemental oxygen, mechanical ventilation, antibiotics, antiviral agents, bronchodilators, and steroids; and these were recorded. Discharge diagnosis, medications, and length of days on medications were also recorded. The protocol was approved by the Research Ethics Board at St. Joseph's Healthcare Hamilton and Hamilton Health Sciences, McMaster University.
Hospital-associated costs. The health care resource use data collected from the chart review were used to calculate the average hospital cost for patients by diagnostic status (true positive, false positive, true negative, false negative). Health care resource use data included the length of hospital stay, the frequency of selected tests (complete blood count, chest X ray, arterial blood gas, bacterial culture, lumbar puncture), and antibiotic use. The costs per day in a pediatric ward ($690.72) and the pediatric intensive care unit ($1,548) were provided by a hospital participating in the Ontario Case Costing Initiative (11) . A review of monthly infection control summaries over a 6-month period indicated a rate of isolation of 3.994/1,000 hospital days during the study period. We therefore made the assumption that for patients with a positive diagnosis (a true-positive or a false-positive result), 4 of every 1,000 hospital days would involve isolation for droplet containment precautions. We used a cost of $1,665.12 per day for isolation, the current cost of isolation in Hamilton hospitals. The costs of a complete blood count ($4), chest X ray ($43), arterial blood gas ($10), bacterial culture ($24), and lumbar puncture ($96) were derived from the Ontario Hospital Association rates book (11) . The cost of antibiotics was based on the costs for the Ontario drug benefit formulary (12) . The average hospital cost for patients with true-positive results was assumed to be equal to the average cost for the 52 patients in the chart review who tested positive by both DFA and the xTAG RVP test. The average hospital cost for patients with false-negative results was assumed to be equal to the average cost for the 115 patients in the chart review who tested negative by DFA but positive by the xTAG RVP test. The average hospital cost for patients with true-negative results was assumed to be equal to the average cost for the 231 patients in the chart review who tested negative by both DFA and SVC. There were not a sufficient number of patients with false-positive results in the chart review for the estimation of mean costs. Therefore, we assumed that the hospital cost for patients with false-positive results was the same as the cost for patients with true-negative results. The cost of isolation days was added to the hospital cost for patients with false-positive results.
RESULTS
When the costs per case were analyzed by test outcome, the results show that the cost of a true-positive result was the lowest at $2,413, while the cost of a false-positive result was the highest at $5,248 ( Table 2 ). The cost for a false-negative result was $4,756, while the cost for a true-negative result was $5,228. These data clearly show the cost to a hospital of a missed diagnosis and failure to detect a respiratory virus infection. Table 3 provides the details used to calculate the average weighted cost per case from the decision tree for each of the four testing strategies. The cost for each strategy was calculated by first multiplying the proportion of patients with each diagnostic status (true positive, false positive, true negative, false negative) by the costs associated with each diagnostic a The sensitivity of DFA was taken from the literature (6, 13, 17) , where DFA was compared to at least one other test, including at least one molecular test, and where test performance was calculated by using a combined reference standard for positivity. The sensitivity of DFA plus SVC was set at 72%, which showed a 2% increase in the positive detection rate obtained in our laboratory during the study period when SVC was used. The sensitivity of the xTAG RVP test reflects the median sensitivity for 12 respiratory viruses detected by the xTAG RVP test (4) . The specificity of each test was set at 98%. status. The resulting weighted costs for each diagnostic status were then summed to estimate the weighted cost for the testing strategy. For example, the proportions of results for patients tested by the xTAG RVP test that were true positive, false positive, true negative, and false negative were estimated to be 0.592, 0.007, 0.363, and 0.038, respectively. These proportions were based upon the true prevalence of viral infection, along with the specificity and the sensitivity of the xTAG RVP diagnostic test. The costs associated with each diagnostic status for xTAG RVP test were $2,493, $5,327, $5,307, and $4,836 for patients with true-positive, false-positive, true-negative, and false-negative results, respectively. These costs comprised the hospital costs shown in Table 2 plus the cost of the viral test. As shown in Table 3 , the weighted cost for the xTAG RVP test strategy is $3,623. Total weighted costs broken down by resource type for each strategy are shown in Table 4 . The cost per case was the highest for DFA plus SVC at $3,914 per case and was the lowest for the xTAG RVP test alone at $3,623. The costs per case for DFA alone and DFA plus the xTAG RVP test were intermediate at $3,911 and $3,849, respectively. The cost per case investigated by the xTAG RVP test alone ($3,623) was $291 lower than the cost per case investigated by DFA plus SVC ($3,914). In order to determine where the savings are accrued, the cost per case was broken down into its component parts, including test cost, cost for hospital stay, in-hospital medical costs, and cost of antibiotics. Almost all of the savings associated with the xTAG RVP test compared to the cost of DFA plus SVC were costs associated with the length of stay in hospital: $3,479 for the xTAG RVP test alone versus $3,826 for DFA plus SVC.
Since the prevalence of respiratory virus infections may vary by season and geographical area, a sensitivity analysis was undertaken to estimate which testing strategy was the least costly according to the true prevalence rates. At a prevalence rate of 11%, the costs estimated for the xTAG RVP test, DFA, DFA plus culture, and DFA plus xTAG RVP test are $5,009, $5,013, $5,026, and $5,063, respectively. At a prevalence rate of 8%, the costs estimated for the xTAG RVP test, DFA, DFA plus culture, and DFA plus the xTAG RVP test are $5,072, $5,093, $5,091, and $5,133, respectively. By comparison of all four testing strategies, RVP alone was the least costly strategy for a prevalence of 11% or higher, while DFA was the least costly strategy for a prevalence of less than 11%. When the cost of DFA plus SVC was compared to that of the xTAG RVP test alone, the xTAG RVP test alone was the least costly strategy at a prevalence of 8% or higher, while DFA plus SVC was the least costly strategy at a prevalence rate under 8%. a The total cost per case was determined by the model and by using the weighted test costs and the weighted hospital costs, as shown in Table 3 , and were broken down into component costs. The hospital costs were the same as those indicated in Table 3 .
DISCUSSION
We used decision tree analytic modeling techniques to compare the costs of four strategies for the diagnosis of respiratory virus infections. We determined the average cost per case investigated using four different testing strategies and showed that testing by the xTAG RVP test alone was the least costly approach for the diagnosis of respiratory tract infections. The xTAG RVP test was less costly than the testing algorithm of DFA followed by SVC testing of DFA-negative specimens, a strategy which is used in many clinical virology laboratories in North America. The cost savings achieved by use of the xTAG RVP test were $291 per case investigated, and these savings would be achieved for laboratory positivity rates of 11% or higher. In our study, almost all of the savings were due to a shortened length of stay in hospital.
Our study, which compared the cost of multiplex PCR testing to the cost of DFA plus culture, is the first cost analysis study involving multiplex nucleic acid amplification testing for the detection of infectious diseases. The fact that multiplex PCR is the least costly diagnostic strategy for the detection of respiratory viruses was surprising and significant for a number of reasons. The introduction of new technology is usually associated with increased costs, as new technology is often more expensive and is deployed as an add-on test which increases costs. In our study, we demonstrated a cost per case savings when the xTAG RVP test was used as a replacement test for the status quo form of testing of DFA plus SVC, which may have contributed to the cost savings since it was not an add-on test. Our finding that the xTAG RVP test was the least costly strategy at an infection prevalence of 11% or higher is particularly important, as this suggests that the savings associated with the use of the xTAG RVP test will apply all 12 months of the year, including the months with a lower prevalence of respiratory virus infections in the community. In a recent 24-month epidemiological study of respiratory virus infections in which we tested 2,307 specimens (100 specimens per month for 24 consecutive months by use of a stratified random sampling), we had an overall positivity rate of 63% for children, and the range was from a monthly low of 36% to a monthly high of 87% (7, 10) . This suggests that the xTAG RVP test would be the least costly testing strategy across the entire year, including the summer months, when respiratory virus infections are less prevalent than in the winter months in North America.
Three cost-benefit studies of tests for the detection of respiratory virus have been conducted over the past 10 years. Two of those studies dealt with the introduction of DFA and the savings associated with the introduction of rapid viral testing for the detection of respiratory viruses (1, 17) , while a third dealt with real-time PCR (13) . The first two studies demonstrated clinical and financial benefits associated with the introduction of rapid testing by DFA. In the first study, Woo et al. studied 214 pediatric patients at Queen Mary Hospital in Hong Kong over a 2-year period and showed that rapid testing reduced the length of hospital stay by 1.3 days (17) . In that before-and-after study in which culture was used in year 1 and DFA was used in year 2, there was a reduction in both the length of hospital stay and the rate of antibiotic usage, resulting in a net savings of HK$391,000 per year after accounting for the cost of performing DFA. In a second before-and-after study with 38 adult patients seen over 2 years in a community teaching hospital in Springfield, IL, Barenfanger et al. (1) showed that the introduction of rapid testing by DFA was associated with a faster turnaround time for the reporting of results (4.5 days to 0.9 days), a shortened hospital stay (10.6 days to 5.3 days), and reduced patient care costs (US$7,893 to US$2,177), resulting in a savings of US$144,332 per year. In that study, costs were based on the cost of a positive case, while in our study, we calculated the cost per case investigated; so direct comparisons cannot be made. One randomized controlled trial was conducted to evaluate the clinical and economic impacts of real-time PCR (13) . In that study of 107 hospitalized adult patients with lower respiratory tract infections, the PCR results were made available to the physicians within 48 h of specimen receipt for the intervention group, while for the control group, the PCR results were withheld from the physicians. Although real-time PCR increased the yield of viruses and bacteria by 22% compared with the yield achieved by culture, the overall rates of antibiotic usage were similar in the both groups, and more importantly, the use of real-time PCR increased the treatment and diagnostic costs by 318.17 euros per patient. With our model, we were unable to show a reduction in the rate of antibiotic usage, perhaps because we were unable to track antibiotic usage following discharge from the hospital and use of the xTAG RVP test was associated with a shorter hospital stay by 3 days, which accounted for over 90% of the savings. In our study, we showed that multiplex PCR testing was the least costly diagnostic strategy and that when the cost of that strategy was compared with the cost of DFA plus culture, it would result in a savings of $291 per case investigated. This would translate into a savings of $529,620 per year on the basis of investigations of 1,820 pediatric inpatients with suspected viral respiratory infections. We have not calculated the costs for adult patients in our model, but the costs for adult patients should be similar to or slightly higher than those for pediatric patients, as hospitalizations are often longer for adults. If the costs for adult patients are included in the model, then the savings for the four hospitals in Hamilton would be at least $756,600 per year on the basis of investigations for a total of 2,700 inpatients with respiratory virus infections.
The limitations of our study are, for the most part, intrinsic to the decision tree modeling methodology and the use of certain assumptions. We used test performance parameters, i.e., sensitivity and specificity, that were based on data published in the literature, and while they are as accurate as possible, they may not be perfect. For example, we used 70% sensitivity for DFA, which is based on data reported in the literature from studies in which multiple tests were used as the comparator. Many evaluations and comparisons reported in the literature do not use discordant analysis and a combined reference standard with a minimum of three tests to determine true sensitivity and specificity and therefore could not be used. We used a sensitivity of 72% for DFA plus SVC, since a review of data from our laboratory collected over a 2-year period showed that during the study period DFA plus SVC picked up an additional 2% positive specimens that DFA missed. Some laboratories have reported an additional pick up of 5 to 10% more positive results by the use of SVC; indeed, and over the past 10 years, we have seen a variable contribution of SVC that averages about 5% for most years. The SVC-positive results that are missed by DFA usually have low cell counts, and this may be due to the presence of an insufficient number of cells in the specimen or an inexperienced technologist reading weakly positive samples. The six technologists in the Regional Virology Laboratory, St. Joseph's Healthcare, Hamilton, Ontario, have an average of 16 years of experience and a combined 96 years of experience performing DFA. They handle an average of 4,000 respiratory specimens per year, which may account for our low number of SVC-positive results. We assumed a specificity of 98% for all the diagnostic tests due to imprecise data in the literature on the specificity of DFA and culture, as culture is usually performed only with DFA-negative specimens and not all specimens, thus precluding an accurate determination of specificity. We used a sensitivity of 94% for the xTAG RVP test since this is the average sensitivity for the 12 viruses for which this test is currently approved for use for testing (4) . These included sensitivities of detection of 100% for RSV types A and B, parainfluenza virus types 1 and 2, and rhinovirus; 96.4% for influenza virus A; 91.5% for influenza virus B; 84.2% for parainfluenza virus type 3; 96% for metapneumovirus; and 78% for adenovirus. The sensitivity of the xTAG RVP test may, in fact, be a little higher since the 78% sensitivity for the detection of adenovirus is not accurate. We have recently reevaluated the sensitivity of the xTAG RVP test for the detection of adenovirus using over 3,200 specimens and 250 positive specimens and found a sensitivity of 92.4% (J. B. Mahony, M. Echavarria, C. Robinson, G. Gray, S. Chong, and C. Ginocchio, submitted for publication). Arguments could be made for the use of different values for sensitivity and specificity used in the model; however, the use of values slightly different from the ones that we used would have only a minimal effect on the overall outcome. For example, the model predicts that a 1-percentage-point increase in the overall sensitivity of the xTAG RVP test (assuming a sensitivity of 92% for the detection of adenovirus) would equate to an additional savings of about $15 per case, which would minimally raise the savings per case from $291 to $306. The cost of tests and reagents also vary for different settings. We used list price costs for reagents, including those for the xTAG RVP test. Cost reductions for volume or discount pricing should have a minimal effect on model outcomes since the majority of the costs and, hence, savings are due to hospital stay costs. In the model, we attempted to include all associated costs for hospitalized patients to derive the most accurate costs. The resources that we included in the estimation of hospital costs were somewhat selective; and patients may have received tests, medical procedures, or medications other than those collected from the chart review. As mentioned above, we were not able to capture antibiotic usage for discharged patients, which could in part explain the failure to show reduced antibiotic usage in the xTAG RVP test arm. The major limitation of the model is the lack of generalizability of the output, which is dependent on the input parameters and which will likely vary tremendously from country to country and state to state.
In Ontario, laboratory diagnostic testing is funded on a global basis and third-party reimbursement for individual tests is essentially nonexistent (it is permitted for only a very small number of specialty tests). In our setting, testing by the xTAG RVP test therefore represents an increase in the cost to the laboratory; however, despite the additional cost of $40 for an xTAG RVP test, we saved $331 in direct hospital costs for a net savings of $291 per case investigated. In some health management organizations or health care systems that allow reimbursement for testing by the xTAG RVP test, the savings per case should be higher than that which we obtained in Hamilton. In both types of health care systems, the xTAG RVP test is highly cost-effective, and its use results in better patient outcomes (shorter hospital stays) at lower costs.
